INTRODUCTION
The development of technologies based on molecular electronics (field-effect transistors (OFET), light-emitting diodes (OLED), solar cells ...) was accompanied by a strong development of the synthesis and photo-physical studies of organic and organometallic compounds having an extended -conjugated system.[1] Indeed, the development of efficient "plastic electronic" devices is only possible with control of electronic properties and macroscopic organization of these active compounds. A great deal of attention has therefore been focused on tuning the structure of the organic -conjugated materials in order to control their electronic nature (band gap, HOMO and LUMO levels, effective conjugation length, etc.) in such a way that it suits the desired function (electroluminescence, high charge mobility, etc.). In this perspective, oligomers and -linear conjugated polymers incorporating heteroatoms have received special attention. [1, 2] The incorporation of heterocyclopentadienes (thiophene, pyrrole, silole…) allows the emergence of new geometric and electronic properties directly related to the nature of the heteroelement. [3] In this context, the phosphole ring is an attractive synthon since it displays electronic properties that are markedly different from those of the widely used highly aromatic thiophene and pyrrole rings.
[4] The key property of the phosphole ring for the molecular engineering of -conjugated systems is the presence of a reactive phosphorus center due to the low aromatic character of this P-heterole.
In fact, delocalization within the phosphole ring arises from a hyperconjugation involving the exocyclic P-R -bond and the -system of the dienic moiety leading to -hyperconjugation phenomenon.
[4] The insertion of this P-heterocycle within classical -conjugated systems results in a lowering of their HOMO-LUMO gaps [5c-e] since conjugation is enhanced for macromolecules incorporating units exhibiting low resonance energies. Moreover, the phosphole building block is a potential source of further structural variations by (i) changing the nature of the P-substituent, (ii) chemical modifications of the nucleophilic P-atom, (iii) using this P-ring as a precursor to other P-heterocycles featuring a -system such as phosphametallocenes or (iv) inserting the phosphole into a 2D graphenic scaffold ( Figure   1 ).[6] These properties indicate that the phosphole is a good candidate for the construction of tuneable emissive -conjugated systems. 
RESULT AND DISCUSSION
The introduction of phosphole building blocks in -conjugated systems allows the ability to perform molecular engineering of these -systems using the power of phosphorus chemistry. Simple chemical modifications performed on the phosphorus atom (oxidation, coordination chemistry...) allows straightforward access to a wide range of novel-conjugated systems with diverse optical and electrochemical properties, without the need for additional multi-step syntheses. [5c,d;6] 
[c] Optical properties of 2a,b were studied in CH 2 Cl 2 and in thin films by means of UV-Vis absorption and fluorescence (Table 1 ). The two compounds show broad absorption in the visible range (Table 1) , attributed to * transitions of the extended conjugated system, and a broad emission in the orange region of the visible spectrum. The replacement of the methylthiophene substituent by a fluorenyl group doesn't dramatically modify the physical properties. The maximum of absorption is blue shifted, the emission is weakly affected (2b/2a;  max = 27 nm,   em = 3 nm, The redox properties of these novel phosphole-based -conjugated systems 2a,b were determined by cyclic voltammetry (CV) and recorded in CH 2 Cl 2 using Bu 4 NPF 6 as the electrolyte. The compounds 2a,b present reversible reduction and oxidation processes.
Furthermore, the nature of the substituents in position 2 and 5 on the phosphole ring affects the oxidation potentials while the reduction potentials are not modified (Table 1) . The LUMO level is unchanged and the HOMO level is stabilized going from compound 2a to 2b since molecule 2a (Scheme 1) presents a lower oxidation potential than compound 2b (Table 1) .
Since compounds 2a,b are redox and thermally stable up to 300°C and present an orange emission (Table 1) , we decided to co-evaporate them with a blue emitter, 4,4'-bis(2,2'-diphenylvinyl)biphenyl (DPVBi) for the construction of the active layer in WOLEDs.
Effectively, white emission could potentially be obtained by combining orange and blue emissions if the ratio of the two colours is correct. [7] First, we developed a multilayer WOLED on a glass substrate having an (ITO/CuPc (10 nm)/-NPB (50 nm)/doped-DPVBi Table 2) and are independent of the driving current. These data show that phosphole-based small molecules can be used as dopants for DPVBi towards the development of efficient WOLEDs.
However, the required low doping rate value (ca. 0.2%) to reach white emission is quite difficult to control and to reproduce within the co-evaporation process. In order to circumvent this problem, thioxophosphole 2b (Scheme 1) was then studied as the dopant for the DPVBi matrix since this compound possesses a weak ability to aggregate in the solid state.
[6c] Effectively, a doping rate of 3.8% was necessary to obtain CIE coordinates that are close to white-emission (0.31, 0.37). The performance (Table 2 ) of this WOLED is very satisfying with a brightness of 1158 cd.m -2 at 20 mA/cm 2 . Moreover, the brightness regularly increases with the current density showing the good stability of this WOLED in spite of the rather high doping rate. In this case, the doping rate value to reach white emission is quite easy to control and to reproduce within the co-evaporation process compared to the first case. Furthermore, a decrease of the doping rate (1.4%, Table 2) The CIE coordinates, which are similar to device C, are independent of the driving current.
The performance (Table 2) 
